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PROBLEM TO BE SOLVED: To provide a method of cutting a 
semiconductor sensor 

wafer capable of smooth cutting even when wiring exists 
on a scribe line. 

SOLUTION: A current is applied to aluminum wiring 3 
arranged on a scribe line 

of a wafer 1 for forming a semiconductor pressure sensor, 
a diaphragm 5 is 

formed by electrochemical etching, and the wafer 1 is 
bonded to a glass wafer 

8. The aluminum wiring 3 is eliminated by cutting using 
a blade 10. The width 

of the blade 10 for eliminating the aluminum wiring is a 
little larger than the 

width of the aluminum wiring 3, By cutting the parts on 
scribe lines of the 



COUNTRY 
N/A 



01/27/2003, EAST Version: 1.03.0002 



wafer 1 with a blade, the wafer is divided into 
plurality of sensor chips. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the cutting process of a semiconductor sensor wafer. 



[0002] 

[Description of the Prior Art] As shown in drawing 1 0 in the case of manufacture of a high precision semiconductor pressure 
sensor, the aluminum wiring 22 is installed on a scribe line to a silicon wafer 20 for formation of the diaphram 21 by 
electrochemistry etching. And a blade 23 cuts a scribe line top and it divides into each chip. Here, in order to prevent a 
chipping (a substrate should lack), the blade for silicon cutting (for example, diamond blade of 2000 - 3000#) is being used 
for a blade 23. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the point of a blade 23 anomaly-ized from the difference of abrasion 

loss with the part which does not have the aluminum wiring 22 violently [ wear of the blade part which cuts the aluminum 

wiring 22 on a scribe line ], calfskin width of face (end flute width) is expanded, a chipping increases, or the fault of a blade 

life becoming short and causing a cost rise (increase of replacement frequency) has occuired further. 

[0004] Then, the purpose of this invention is to offer the cutting process of the semiconductor sensor wafer which can cut 

smoothly, when wiring is on a scribe line. 

[0005] 

[Means for Solving the Problem] Invention according to claim 1 is characterized by removing metal wiring by cutting using 
the blade in advance of cutting for sensor chip division. Therefore, after metal wiring is removed by cutting using the blade, 
the scribe line top of the wafer for semiconductor sensor formation is cut using a blade, and it is divided into two or more 
sensor chips, and in the case of this cutting, since there is no metal wiring, of-the-same-kind material can be cut with a blade, 
anomaly-ization at the nose of cam of a blade can be suppressed, and smooth cutting can be peifonned. 
[0006] Moreover, like the publication to a claim 2, if the width of face makes the blade for metal wiring removal what has the 
large width of face of metal wiring a little, only metal wiring is alternatively removable. Invention according to claim 3 is 
characterized by using metal wiring of the width of face [ a little ] smaller than the width of face of a blade as metal wiring. 
Therefore, although a scribe line top is cut using a blade trom the state where meial vvirmg ol width or race [ a TittTeysmaller 
than the width of face of a blade has been arranged, on the scribe line in the wafer for semiconductor sensor formation and it 
is divided into two or more sensor chips, the configuration which can discharge end powder in the nose of cam (cut side) of a 
blade at the time of this cutting can be held. That is, since blinding is suppressed, cutting can be continued. Consequently, 
anomaly-ization at the nose of cam of a blade will be suppressed, and smooth cutting can be peifonned. 
[0007] 

[Embodiments of the Invention] 

(Gestalt of the 1st operation) The gestalt of implementation of the 1st of this invention is hereafter explained according to a 
drawing. 

[0008] In the gestalt of this operation, it has applied to the semiconductor pressure sensor, and the manufacture method is 

explained in detail below. As shown in drawing 1 , as for the silicon wafer 1 as a wafer for semiconductor-pressure-sensor 

formation, n type epitaxial layer lb is formed on p type substrate la. While an oxide film 2 is formed in the sensor element 

formation field in the upper surface of a silicon wafer 1 , on the scribe line, the aluminum wiring 3 as metal wiring is installed. 

The line breadth of the aluminum wiring 3 is about 60-70 micrometers. Furthermore, in the predetemiined field of the rear 

face of a silicon wafer 1 , the mask material 4 which consists of a nitride etc. is arranged. Electrochemistry etching is 

performed from such a state and a diaphram (thin-walled part) 5 is formed. That is, while dipping a silicon wafer 1 in 

alkaline-water solutions, such as KOH, a counterelectrode (illustration abbreviation) is airanged so that it may counter into A^I? 

this liquid at a silicon wafer 1 , voltage is impressed between the aluminum wiring 3 and a counterelectrode, and a part for the 

outcrop of p type substrate la is **********ed to it. In this etching process, etching stops in a PN- junction interface, a 

crevice 6 is formed in a silicon wafer 1 , and the diaphram (thin- walled part) 5 which consists of n t\^pe epitaxial layer 1 b is 

formed in the pars basilaris ossis occipitalis of a crevice 6. ^ 

[0009] Then, the mask material 4 is removed, and it is shown in drawing 2 - as — pressure introduction — a silicon wafer 1 is 
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joined on the glass wafer 8 which has a hole 7 

[0010] Then, as shown in drawing 3 , a pressure sensitive adhesive sheet (tape) 9 is stuck on the rear face of the glass wafer 
8. And cutting using the blade 10 for glass cutting (for example, diamond blade of 1000#) is peifoiined, and the aluminum 
wiring 3 is removed. At this time, the 1st slot 1 1 with a depth of about about 20 micrometers is formed in a silicon wafer 1 
The cutting speed at this time is 30 - 60 mm/sec, and this is cutting and this level of the usual silicon wafer. The width of face 
is 100 micrometers, and the blade 10 is large a little rather than the line breadth (60-70 micrometers) of the aluminum wiring 
3. Moreover, the width of face of the 1st slot 1 1 is set to about 120 micrometers. Under the present circumstances, the 
chipping prolonged by about 20 micrometers in a longitudinal direction (cross direction) in the edge section of the 1 st slot 1 1 
may occur. That is, a 160-micrometer defective field may occur in a longitudinal direction (longitudinal direction in drawing). 

[001 1] In addition, a blade 10 may use a electrocasting bond blade. Next, as shown in drawing 4 , blade width of face 
performs cutting using the blade 12 for silicon cutting (for example, diamond blade of 3000#) which is 140 micrometers, and 
forms the 2nd slot (breakthrough to a wafer 1 ) 1 3 in the silicon wafer 1 including the formation field of the 1 st slot 1 1 . The 
cutting speed at this time is about a maximum of 20 mm/sec. The width of face of the 2nd slot 1 3 is set to about 1 60 
micrometers, and the above-mentioned defective field is removed. That is, although the chipping (lack) prolonged in a 
longitudinal direction in the edge section of the 1 st slot 1 1 in the case of cutting by drawing 3 may occur, the predetennined 
fields of a silicon wafer 1 including the chipping (lack) are removed by cutting of this drawing 4 . 
[00 1 2] Moreover, in order that cutting of (Rawing 4 may use the blade for silicon cutting, a chipping which exceeds 1 0 
micrometers is not generated. Then, as shown in drawing 5 , cutting using the blade 1 4 for glass cutting (for example, 
diamond blade of 1000#) is performed, and the 3rd slot 15 is formed in the glass wafer 8 in the base of the 2nd slot 13. 
Furthermore, the vacuum chuck of the silicon wafer 1 is carried out to a vacuum-chuck table, using a blade, full cutting of the 
glass wafer 8 of the base of the 3rd slot 1 5 is carried out, and it is divided for every chip. 

[001 3] Consequently, a semiconductor-pressure-sensor chip is manufactured. Next, as shown in drawing 3 , after removing 
the aluminum wiring 3 using the blade 10 which has big width of face a little compared with the line breadth of the aluminum 
wiring 3, the usefulness of cutting silicon is explained. 

[0014] The measurement result of the blade abrasion loss the case (gestalt of operation) where aluminum wiring 3 is removed 
using a blade 10, and at the time of not performing this (example of comparison) is shown in drawing 6 . that is, blade 
abrasion loss tA in the part corresponding to [ as wafer processing number of sheets is taken along a horizontal axis, blade 
abrasion loss is taken along a vertical axis and blade abrasion loss is farther shown in drawing 10 in the example of 
comparison ] the aluminum wiring 22 Blade abrasion loss tS in the part corresponding to silicon since it is cutting in the state 
where it expresses and there is no aluminum wiring in the gestalt of operation - tA =tS ****** - it expresses 
[001 5] Although the abrasion loss of a blade increases rapidly with the number of sheets of the wafer cut when there is 
aluminum wiring from this drawing 6 (example of comparison), when there is no aluminum wiring (gestalt of operation), it 
turns out that the increase in a small deer has not been carried out. That is, the abrasion loss of a blade can be reduced to the 
abbreviation 1/10 (LI /L3 in drawing 6 ) of the example of comparison, stops replacement frequency, and the cost cut of a 
large blade of it is attained. 

[0016] Furthermore, with aluminum wiring and silicon, as the abrasion loss of a blade differs twice [ about ] (L3/L2 in 
drawing 6 ), therefore it is shown in drawing 10 , the point of a blade anomaly-izes. On the other hand, with the gestalt of 
operation, since cutting is performed in the state where there is no aluminum wiring 3, a blade anomaly does not occur with 
the number of sheets of a wafer. 

[0017] Furthermore, to 10 mm/sec having been limits, with this gestalt, it is missing, and since the cure is unnecessary, 
cutting speed is also sped up to a maximum of about 20 mm/sec at the former. For this reason, although a cut process 
increases one process, there is no fall of cutting capacity rating. 

[0018] In addition, in the manufacturing process of this example, the glass wafer 8 is joined to a silicon wafer 1 . Since a 
vacuum chuck is carried out to a vacuum-chuck table and the glass wafer 8 is completely divided on a scribe line after 
forming the slot 1 5 on drawing 5 in the glass wafer 8 on a scribe line Without forming a slot 1 5 in the glass wafer 8, a vacuum 
chuck is carried out to a chuck table, it can compare, when a dicing cut is carried out, and the residual stress between the 
silicon wafers 1 and the glass wafers 8 after chuck release becomes small, and sensitivity error reduction by junction 
distortion can be aimed at. 

[0019] Thus, the gestalt of this operation has the following feature. 

(b) It faces cutting a scribe line top using a blade 12 fi-om the state where the aluminum wiring (metal wiring) 3 has been 
arranged, on the scribe line in the wafer 1 for semiconductor-pressure-sensor formation, and dividing into two or more sensor 
chips, and cutting using the blade 10 removed the aluminum wiring 3 in advance of cutting for the sensor chip division 
concerned. Therefore, in the case of cutting using the blade 12, since there is no aluminum wiring 3, of-the-same-kind 
material can be cut with a blade 12, anomaly-ization at the nose of cam of a blade can be suppressed, and smooth cutting can 
be performed. That is, expansion of calfskin width of face (end flute width) and increase of a chipping can be prevented, a 
blade life can be lengthened further, and a cost cut can be aimed at. 

(b) Since the width of face is what has the large width of face of the aluminum wiring 3 a little, the blade 10 for aluminum 
wiring removal can remove only the aluminum wiring 3 alternatively. 

(Gestalt of the 2nd operation) Next, it explains focusing on difference with the gestalt of the 1st operation of the gestalt of 
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implementation of the 2nd of this invention. 

[0020] As shown in drawing 7 , on the scribe Hne in the upper surface of a sihcon wafer 1 , line breadth is installing the 
aluminum wiring 16 as metal wiring which is 1 10-120 micrometers. That is, although the blade 12 (refer to drawing 9 ) with 
a width of face of 140 micrometers is used for cutting of a silicon wafer 1 , the aluminum wiring 16 of width of face [ a little ] 
smaller than the blade width of face is formed. And a diaphram 5 is formed by electrochemistiy etching using this aluminum 
wiring 16. 

[002 1 ] Then, as shown in drawing 8 , a silicon wafer 1 is joined on the glass wafer 8. Then, as shown in drawing 9 , blade 
width of face forms a slot (breakthrough to a wafer 1 ) 1 7 in a silicon wafer 1 using the blade 1 2 for silicon cutting (for 
example, diamond blade of 3000#) which is 140 micrometers. The width of face of a slot 17 is set to about 160 micrometers. 
At this time, aluminum wiring width of face is 1 1 0- 1 20 micrometers to blade width of face of 1 40 micrometers, the 
nose-of-cam configuration of the blade 1 2 at the time of cutting does not turn into a concave (configuration which has a 
mountain in both sides to a valley) like drawing 10 , but nothing and this opening cut the conliguration in which one of the 
sides carried out opening at least to the valley, it becomes the eccrisis field of powder, and blinding is suppressed. 
[0022] Then, it is divided for every chip through the process shown in drawing 5 , and a semiconductor-pressure-sensor chip 
is manufactured. Thus, the gestalt of this operation has the following feature. 

(b) It faced cutting a scribe line top using a blade 12 from the state where the aluminum wiring (metal wiring) 1 6 has been 
arranged, on the scribe line in the wafer 1 for semiconductor-pressure-sensor formation, and dividing into two or more sensor 
chips, and the aluminum-gold group of the width of face [ a little ] smaller than the width of face of a blade 1 2 as an 
aluminum-gold group 16 was used (the same, when using the blade of the bigger width of face a little as a blade 1 2 than the 
width of face of the aluminum- gold group 16). Therefore, the configuration which can discharge end powder in the nose of 
cam (cut side) of a blade 12 at the time of cutting can be held. That is, since blinding is suppressed, cutting can be continued. 
Consequently, anomaly-ization at the nose of cam of a blade will be suppressed, and smooth cutting can be peifonned. 
[0023] Although the case where a semiconductor pressure sensor was manufactured in old explanation was described, it can 
apply, when manufacturing a semiconductor acceleration sensor etc. That is, it is applicable to the semiconductor sensor by 
which a thin-walled part (diaphram) is formed of electrochemistry etching. 



[Translation done.] 
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